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Description 

[0001] The present invention relates to the manufac- 
ture of slabs of crushed stone materials and sands 
bound with resin. 

[0002] More specifically, the present invention relates 
to a method and apparatus for the manufacture of the 
aforementioned slabs. 

[0003] It is known in the prior art to manufacture slabs 
made of granulated natural stone materials and/or 
sands and of a binder consisting of a resin which is hard- 
ened, preferably hot, in the presence of a catalyst. 
[0004] In this connection, Italian patents Nos. 
1 ,056,388 and 1 ,1 1 7,346 (US Patent No. 4,204,820) are 
worth noting and describe a method which provides es- 
sentially for the following steps: 

1 . preparation of a mixture constituted by granulat- 
ed material of a selected size and by synthetic resin ; 

2. spreading of metered quantities of mixture at reg- 
ular intervals on a conveyor belt, the surface of 
which is covered by a protective strip of paper, so 
as to arrange the mixture in a substantially uniform 
thickness within a predetermined perimeter; 

3. superimposition of a second protective paper 
strip on the layer of mixture and advancing to a 
pressing step under a press plate, with simultane- 
ous application of a vibration of predetermined fre- 
quency, the mixture at the same time being kept un- 
der a vacuum of predetermined magnitude; 

4. transfer of the unfinished slab to a hardening ov- 
en in which the resin hardens and the slab acquires 
the final properties desired. 

[0005] The apparatus for implementing the method 
described briefly above consists essentially of a convey- 
or belt which advances intermittently from the mixture- 
spreading station to the press for vibratory compaction 
under vacuum and from there to the drying and harden- 
ing oven. 

[0006] A problem connected with this method, to 
which an industrially advantageous solution has not up 
to now been found, is that of the removal of the paper 
which, owing to the anchorage exerted by the resin, re- 
mains strongly adhering to the front and rear face of 
each resulting slab. 

[0007] Moreover, in many cases, the application of 
heat in the resin-hardening step produces, in the paper 
covering the slabs, a corrugated shape which is mir- 
rored in the adjacent surface of the slab. The removal 
of this paper involves lengthy and expensive operations, 
for example of sizing with abrasive tools constituted by 
diamond-impregnated segments or plates and thus also 
the removal and consequent wastage of a surface layer 
of the slab, the thickness of which increases as the cor- 
rugated shape and the wrinkles of the paper becomes 
more evident. 

[0008] Clearly, the production of the finished slabs is 
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thus quite laborious and hence quite expensive. 
[0009] The main object of the present invention is to 
provide a method and apparatus for the production of 
slabs of granulated stone materials and/or sands bound 
s with resin in which the problem set out briefly above is 
substantially solved in an industrially advantageous 
manner. 

[0010] This object is achieved, in the first place, by 
means of a method for the manufacture of slabs of gran- 

10 ulated stone materials and/or sands bound with a hard- 
enable resin comprising the steps of: spreading a mix- 
ture of granulated stone material and/or sands and a 
hardenable resin onto a support so as to form a layer of 
substantially uniform thickness, the support being pro- 

15 tected before the spreading of the mixture with a lower 
sheet material, in the form of a single sheet, constituted 
by natural or synthetic rubber, selected among butadi- 
ene, neoprene, silicone rubber, or by another material 
having similar properties of resilience and resistance to 

20 chemical agents and heat, whereby this lower sheet is 
interposed between said support and said layer of mix- 
ture; protecting the upper surface of said layer of sub- 
stantially uniform thickness with an upper single protec- 
tive sheet of the same sheet material forming the said 

25 protective sheet interposed between said support and 
the said layer spread thereonto, both upper and lower 
protective sheets having larger dimensions than the 
said layer mixture whereby the peripheral edges of said 
upper and lower sheets are in reciprocal contact; sub- 

30 jecting the said layer of substantially uniform thickness 
together with said two protective sheets to vibratory 
compaction under vacuum; hardening the said layer of 
substantially uniform thickness together with said two 
protective sheets by means of a heat application to both 

35 said upper and lower protective sheets and thus to the 
mixture layer therebetween; after the hardening is com- 
pleted, removing said upper and lower protective sheets 
from the surfaces of the hardened slab; recycling the 
said protective sheets to the first step for their reuse. 

40 [001 1 ] In the preferred embodiment of the present in- 
vention, the sheet material with which the protective 
sheets are made is resistant to temperatures of between 
130 and 150°C, taking it into account that the resin hard- 
ening step involves temperatures of between 130 and 

45 1 50°C. 

[001 2] Reference will be made to neoprene in the fol- 
lowing description without limiting intention, but solely 
to indicate the preferred material, by way of example. 
[0013] It has in fact been found that, if thin sheets of 

50 neoprene, preferably at 3 mm, are substituted for the 
sheet of paper, these not only adhere perfectly during 
the pressing of the surface of the tile or slab being 
formed, permitting the production of perfectly planar sur- 
faces and of sufficiently and satisfactorily sharp corners 

55 but, in particular, can be removed from the slab after 
hardening simply by the application of a force directed 
in a direction such as to separate the sheets from the 
corresponding faces of the completed slab. 
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[0014] The lower neoprene sheet (that is, that on 
which the slab bears during the hardening stage) is pref- 
erably associated with a substantially inextensible cloth, 
which is preferably incorporated in its thickness and has 
the function of preventing the extension of the rubber 
during the transfer of the slab by the transfer means of 
the moulding to the catalysis oven (and hence with the 
slab still interposed between them) from damaging the 
surface of the slab. The transfer is normally carried out 
by a pliers truck gripping the neoprene lower sheet and 
dragging the whole into the catalysis oven. 
[0015] Moreover, the separation of the sheets from 
the completed slab does not involve tearing or damage 
of the sheets and they can therefore be re-used many 
times, clearly with economic advantages. 
[0016] According to a variant of the invention, a re- 
lease agent and/or lubricant of known type is applied to 
the surface of the neoprene sheet which is intended to 
come into contact with the mixture. 
[0017] According to another embodiment, a release 
agent is applied to a peripheral strip of at least one of 
the protective sheets on the face which is intended to fit 
together with the other sheet. 

[0018] The opportunities afforded by the present in- 
vention also include the provision, on the neoprene 
sheet, on its surface which is intended to come into con- 
tact with the mixture, of shaped projections and/or re- 
cesses which necessarily cause the formation of corre- 
sponding recesses or projections in the corresponding 
facing surface of the finished slab. For example, if the 
surface in question is the rear face of the slab, these 
recesses or projections favour the anchorage of the slab 
to the surface on which they are laid. In the case of the 
front or visible face of the finished slab, on the other 
hand, certain patterns or decorative designs can thus 
be formed. 

[0019] Moreover, the use of the sheet of natural or 
synthetic rubbery material simplifies the hardening of 
the slab, particularly when it takes place by the applica- 
tion of heat assisted by catalytic action. 
[0020] In fact, in embodiments of the prior art, the nec- 
essary heat was applied by the interposition of each slab 
to be hardened between two metal plates brought close 
together and heated to a suitable temperature. This was 
due, in particular, to the need to ensure a homogeneous 
and uniform transfer of heat to the entire slab being 
hardened. 

[0021] With the use of the rubbery sheet material, It 
becomes possible to carry out this step in a more con- 
trolled manner since the rubbery sheet, which adheres 
well to the heating plate and to the surface of the mate- 
rial to be hardened, permits more homogeneous and 
gradual heating of the slab to be hardened, owing to its 
different heat-transfer coefficient in comparison with 
that of the metal plate. 

[0022] In addition, the presence of the neoprene 
sheet permits a notable increase in the catalysis tem- 
perature since it prevents any adverse effects such as, 
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for example, the formation of carbon dioxide (in gaseous 
form and hence in the form of bubbles) in the binding 
resin. 

[0023] The apparatus according to the present inven- 

5 tion in turn includes a support which can be moved 
through a plurality of stations and comprising : a fist sta- 
tion for the deposition of a lower protective sheet mate- 
rial on the said support a second station for the spread- 
ing of a previously prepared mixture of granulated stone 

10 material and/or sand and of a hardenable resin in the 
form of a layer of predetermined thickness and outline 
on the top of said lower protective sheet material; a third 
station for the deposition of an upper protective sheet 
material on the top of the layer of mixture deposited and 

15 spread on said lower protective sheet material; a fourth 
station for vibratory compaction under vacuum, in which 
a mechanical press connected to means for generating 
a vibratory motion at a predetermined frequency acts on 
top of the said upper protective sheet material, the said 

20 layer of mixture during the vibratory compaction being 
kept under a predetermined degree of vacuum; a fifth 
station for hardening by means of heat the compacted 
mixture layer coming out of the vibratory compaction 
station; removal means for removing said upper and 

25 lower protective sheets from the hardened slab, and 
characterized in that said protective sheet material is in 
form of single sheets consisting of natural or synthetic 
rubber, selected among butadiene, neoprene, silicon 
rubbers, or another material provided with similar prop- 

30 erties of resilience and resistance to chemical agents 
and heat and having dimensions larger than those of the 
layer of mixture spread on said lower protective sheet, 
so that the edges of the two upper and lower protective 
sheets are superimposed for a predetermined width out- 

35 side the layer of mixture, enclosing it along its entire pe- 
riphery, the apparatus being furthermore characterized 
by means for recycling upstream the said upper and low- 
er protective sheets after their removal in order to permit 
their reuse. 

40 [0024] A suitable release agent and/or lubricant may 
also be possibly applied to the surfaces of the sheets 
which are intended to come into contact with the mix- 
ture. 

[0025] In the preferred embodiment of the present in- 
45 vention, downstream of the hardening station, the pro- 
tective sheets of resilient material are removed by pull- 
ing-off, and the sheets are then recycled upstream for 
re-use, naturally after they have been cleaned of any 
residues of mixture. 
50 [0026] The characteristics and advantages of the 
present invention will become clear from the following 
description of a preferred embodiment, given with refer- 
ence to the appended drawings, in which: 

55 Figure 1 is a schematic side view of the apparatus 
according to the present invention, 
Figure 2 is a partially-sectioned, perspective view 
of a product made of a mixture of granulated mate- 
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rial and resin after vibratory compaction under vac- 
uum and before the drying and hardening step, 
Figure 3 is a transverse section taken in the plane 
Ill-Ill of Figure 2, 

Figures 4 and 5 are views similar to Figures 2 and s 
3 of a variant of the present invention, 
Figure 6 is apian view of the lower sheet of resilient 
material used in the manufacture of the product of 
Figure 4. 

10 

[0027] With reference first of all to Figures 1 , 2 and 3, 
the apparatus according to the present invention com- 
prises a support 1 0 in the form of an endless conveyor 
belt driven in the direction indicated by the arrow 12. 
Rollers 14 and 16, driven by drive means, not shown, '5 
are provided for the intermittent translational movement 
of the conveyor belt 1 0. 

[0028] In a first station A, suitable means supply ne- 
oprene sheets 20 taken from a feeder 22 onto the upper 
surface or pass 1 8 of the belt 10, one at a time. 20 
[0029] In accordance with an embodiment of the ap- 
paratus and of the method of the present invention, im- 
mediately downstream of the station A there is a station 
B in which suitable spray nozzles 24 deposit on the 
sheet 20 a release composition having the function of 25 
preventing a thin layers of granulated material and resin 
mixture from adhering on it. 

[0030] Any release agent may be used, such as, for 
example, the releasing compositions which are applied 
to the backs of self-adhesive tapes so that the tapes can 30 
be wound in rolls and unwound in the usual manner. 
[0031] Naturally, instead of the releasing composition, 
other means having the same function, such as, for ex- 
ample, of anti-adhesive thins films, may be used. 
[0032] Immediately downstream, the sheet 20 trans- 35 
ported by the conveyor belt 1 0 enters a station C in 
which a metered quantity of previously prepared mixture 
26 of granulated stone material and/or sand and hard- 
enable resin binder is deposited, with the aid of a suit- 
able moulding frame, on the upper surface of the sheet 40 
20 in the form of a layer 30 of uniform thickness having 
substantially the desired dimensions of the final slab. 
[0033] In the drawing, a feeder in the form of a con- 
veyor belt 28 is shown for supplying the previously 
mixed mixture. 45 
[0034] Naturally, in this case also, a different feeder * 
may be provided instead of the conveyor belt 28, or the 
output of the mixer preparing the mixture 26 may used 
directly. 

[0035] From the station C the conveyor belt and then 50 
the sheet 20 bearing the layer 30 of mixture, is trans- 
ferred to a further station D to which a second sheet (the 
upper sheet) 32 of the same resilient material, previous- 
ly sprayed with a release agent which is deposited on 
top of the layer 30 so that its edges fit together with those 55 
of the lower sheet 20. Since the layer 30 is thus encap- 
sulated between the two sheets 20 and 32, the dimen- 
sions of the sheet 32 clearly have to be larger than those 
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of the sheet 20 in order to achieve the aforementioned 
fitted-together condition of the edges of the sheets 20 
and 32. 

[0036] To achieve this condition, peripheral pressing 
means may be provided in the station D, or the afore- 
mentioned condition may be achieved within the next 
station E. 

[0037] This is of a type known, for example, from the 
two Italian patents cited above and consists of a press 
34 having a compaction and pressure plate 36 which in 
turn is movable between a raised or inactive position in 
which it permits the input and discharge of the product 
constituted by the mixture 30 imprisoned between the 
two sheets 20 and 32, and a lowered or operative posi- 
tion in which it performs the aforesaid compaction 
(which is the condition shown in Figure 1). 
[0038] In this situation, moreover, a pressing frame 38 
is fixed to the plate 36 and presses together the four 
peripheral edges of the two sheets 20 and 32 which fit 
together, preventing the mixture forming the layer 30 
from escaping. 

[0039] Moreover, the thickness of the upper sheet 32 
is selected so as to be thin enough (about 3 mm) to pro- 
duce sharp upper comers in the product resulting from 
the compaction carried out by the plate 36. 
[0040] As is known, a vibration generator (not shown) 
operating at a predetermined frequency is fixed to the 
plate 36 of the press and the assembly constituted by 
the press and the vibrator as well as by the layer of mix- 
ture imprisoned between the two sheets 20 and 32 is in 
turn enclosed in a chamber or housing (also not shown) 
in which a vacuum of predetermined magnitude is 
formed at least during the vibratory compaction stage. 
[0041] At the output of the station E, the product M 
resulting from the vibratory compaction under vacuum 
is in the condition shown in Figure 3 and is transferred 
to a station F consisting of an oven for hardening or 
cross-linking the binding resin, this oven possibly being 
the oven with metal plates already mentioned above or 
a pressure oven, which is also known. 
[0042] At the output of the station F, each product is 
sent to a finishing step (that is, to the conventional proc- 
esses carried out on slabs of stone material) care first 
being taken to remove the sheets of resilient material 
20 and 32. 

[0043] As already mentioned, this removal takes 
place very easily by the application of a force which 
tends to separate each sheet from the adjacent surface 
of the slab of crushed stone bound with polymerized res- 
in. 

[0044] A substantially inextensible cloth is preferably 
fixed to the lower sheet, or even more preferably, is in- 
corporated in its thickness, so that when this sheet is 
pulled off together with the upper sheet in a condition in 
which the weight of the slab not yet hardened bears on 
the lower sheet, the slab is not damaged by the resilient 
extension of the sheet. 

[0045] Moreover, the sheets 20 and 32 are recovered 



4 



EP 0 786 325 B1 



8 



15 



20 



intact so that they are recovered and recycled upstream 
of the stations A and D, respectively, after short and 
easy operations to clean off any debris of the mixture 
remaining adhering to the surfaces of the sheets. 
[0046] Alternatively, one of two sheets of resilient ma- 5 
terial may be provided with shaped projections or re- 
cesses, for example, projections of the type generally 
indicated 44 in Figure 6, which may also, have shapes 
with undercuts since the resilience of the material ena- 
bles them to be separated from the final product by vir- 10 
tue of their resilient deformability. 
[0047] With regard to the rear face, that is, the face 
which is not in view in the finished slab, it is thus possi- 
ble, for example, to form a honeycomb structure which 
may even have very small cells. 
[0048] With regard to the front face, on the other hand, 
that is, the face of the final slab which is in view, it is thus 
possible to form decorative patterns either in relief or in 
recessed or incised form, with the use of corresponding 
recesses or projections formed in the face of the sheet 
of resilient material which is contact with the mixture. 
[0049] Recesses or projections are thus formed in the 
surfaces of the final slab and, as already mentioned, 
when the surface of the slab in which they are formed 
is the rear face, that is, the face which is not in view, 2s 
serve to improve the anchorage of the final slab to the 
wall or floor to which the slab is subsequently fixed, for 
example, by means of a cementitious mortar. 
[0050] Alternatively, in the case of the front face of the 
finished slab, decorative patterns can be formed in re- 30 2. 
cessed form or in relief, respectively. 
[0051] Naturally, linear reinforcing elements may also 
be associated with these recesses or grooves, or they 
may be used to combine, with the rear face, a second 
layer of another material such as, for example, a sound- 35 3. 
deadening and/or uninflammable material. 
[0052] Naturally, conceptually equivalent modifica- 
tions and variants are possible and foreseeable, both 
with regard to the method and with regard to the appa- 
ratus, without departing from the scope of the invention. 
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Claims 

1. A method for producing slabs of granulated stone ^ 
materials and/or sands bound with a hardenable 
resin comprising the steps of: 



resistance to chemical agents and heat, where- 
by this lower sheet (20) is interposed between 
said support (1 0) and said layer of mixture (26); 
protecting the upper surface of said layer (30) 
of substantially uniform thickness with an upper 
single protective sheet (32) of the same sheet 
material forming the said protective sheet (20) 
interposed between said support (10) and the 
said layer (26) spread thereonto, both upper 
and lower protective sheets (32, 20) having 
larger dimensions than the said layer mixture 
(26) whereby the peripheral edges of said up- 
per and lower sheets are in reciprocal contact; 
subjecting the said layer of substantially uni- 
form thickness (30) together with said two pro- 
tective sheets (32, 20) to vibratory compaction 
under vacuum; 

hardening the said layer of substantially uni- 
form thickness (30) together with said two pro- 
tective sheets (32, 20) by means of a heat ap- 
plication to both said upper and lower protective 
sheets and thus to the mixture layer (26) ther- 
ebetween; 

afterthe hardening is completed, removing said 
upper and lower protective sheets (32, 20) from 
the surfaces of the hardened slab (M); 
recycling the said protective sheets (32, 20) to 
the first step for their reuse. 

Method according to claim 1 , characterized in that 
the material with which the said protective sheets 
(32, 20) are made is resistant to temperatures of 
between 130 and 150°C. 

Method according to Claim 1 , characterized in that 

a release agent and/or lubricant is applied to the 
surface of each of the said protective sheets (32, 
20) which is intended to come into contact with the 
mixture layer (26). 

Method according to Claim 1 , characterized in that 

at least one of the said protective sheets (32, 20) 
has, on its surface which is intended to come into 
contact with the mixture layer (26), projections and/ 
or recesses (44) for forming corresponding recess- 
es and/or projections in the corresponding face of 
the finished slab. 



spreading a mixture (26) of granulated stone 
material and/or sands and a hardenable resin 
onto a support (10) so as to form a layer (30) 
of substantially uniform thickness, the support 
(1 0) being protected before the spreading of the 
mixture (26) with a lower sheet material (20), in 
the form of a single sheet, constituted by natu- 
ral or synthetic rubber, selected among butadi- 
ene, neoprene, silicone rubber, or another ma- 
terial having similar properties of resilience and 
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Method according to Claim 4, characterized in that 

the projections and/or recesses (44) are shaped so 
as to form recesses and/or projection, respectively, 
for improving the anchorage of the finished slab in 
the cementitious mortar used to fix it to a wall or to 
a floor. 

Method according to Claim 4, characterized In that 

the projections and/or recesses (44) are shaped so 
as to form recesses and/or projections, respective- 
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ly, with an aesthetic and decorative effect 

7. Method according to Claim 1 , characterized in that 
a layer of a release agent is applied to a peripheral 
strip of at least one of the said protective sheets (32, 
20) on the face which is intended to fit together with 
the other sheet 

8. Method according to Claim 7, characterized in that 

the release agent is a releasing composition of the 
type used for the backs of self-adhesive tapes. 

9. Method according to Claim 1 , characterized In that 

a substantially inextensible cloth is associated with 
the said lower sheet (20). 

10. Method according to Claim 9, characterized in that 
the cloth is incorporated in the thickness of the said 
lower sheet (20). 

11. Apparatus for producing slabs of granulated stone 
material and/or sands bound by a hardenable resin, 
of the type including a support (10) and protective 
sheets (20, 32) which can be moved through a plu- 
rality of stations and comprising: 

a first station (A) for the deposition of a lower 
protective sheet material (20) on the said sup- 
port (10); 

a second station (C) for the spreading of a pre- 
viously prepared mixture (26) of granulated 
stone material and/or sand and of a hardenable 
resin in the form of a layer (30) of predeter- 
mined thickness and outline on the top of said 
lower protective sheet material (20); 
a third station (D) for the deposition of an upper 
protective sheet material (32) on the top of the 
layer of mixture (26) deposited and spread on 
said lower protective sheet material (20); 
a fourth station (E) for vibratory compaction un- 
der vacuum, in which a mechanical press (34) 
connected to means for generating a vibratory 
motion at a predetermined frequency acts on 
top of the said upper protective sheet material 
(32), the said layer of mixture (30) during the 
vibratory compaction being kept under a prede- 
termined degree of vacuum; 
a fifth station (F) for hardening by means of heat 
the compacted mixture layer (M) coming out of 
the vibratory compaction station (E); 
removal means for removing said upper and 
lower protective sheets from the hardened slab 
(M), and 

characterized in that said protective sheet mate- 
rial is in form of single sheets (20, 32) consisting of 
natural or synthetic rubber, selected among butadi- 
ene, neoprene, silicon rubbers, or another material 
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provided with similar properties of resilience and re- 
sistance to chemical agents and heat and having 
dimensions larger than those of the layer of mixtu re 
(26) spread on said lower protective sheet (20), so 

5 that the edges of the two upper and lower protective 
sheets (32, 20) are superimposed for a predeter- 
mined width outside the layer of mixture (26), en- 
closing it along its entire periphery, the apparatus 
being furthermore characterized by means for re- 

10 cycling upstream the said upper and lower protec- 
tive sheets (32, 20) after their removal in order to 
permit their reuse. 

12. Apparatus according to Claim 1 1 , characterized in 
15 that the said removal means are pulling means. 

13. Apparatus according to Claim 11 , characterized in 
that, downstream of the said first station (A) for the 
deposition of a lower protective sheet material (20) 

20 on the said support (10), there is a station (B) for 
the application of a release agent to a peripheral 
strip of of the said sheet (20), the release agent be- 
ing applied to the said sheet (20) on its face which 
is intended to fit together and come into contact with 

25 the said upper sheet (32). 



Patentansp ruche 

30 1. Verfahren zum Herstellen von Platten aus granu- 
liertem Steinmaterialien und/oder Sanden, die mit 
einem hartbaren Harz gebunden sind, umfassend 
die Schritte: 

35 - Verteilen einer Mischung (26) aus granuliertem 
Steinmaterial und/oder Sand und einem hart- 
baren Harz auf einem Trager (1 0), so dass eine 
Schicht (30) mit im wesentlichen gleichmaBiger 
Dicke gebildet wird, wobei der Trager (10) vor 

40 dem Verteilen der Mischung (26) mit einem un- 

teren Schichtmaterial (20) in der Gestalt einer 
einfachen Schicht, geschutzt wird die aus na- 
turlichem Oder synthetischem Gummi gebildet 
wird, der ausgewahlt wird zwischen Butadien, 

45 Neopren, Silikongummi Oder einem anderen 

Material, das ahnliche Eigenschaften hinsicht- 
lich Elastizitat und Widerstand gegenuberche- 
mischen Mitteln und Warme hat, wobei diese 
untere Schicht (20) zwischen den Trager (10) 

so und die Mischungsschicht (26) eingebracht 

wird; 

Schutzen der oberen Oberflache der Schicht 
(30) mit im wesentlichen gleichmaGiger Dicke 
55 mit einer oberen, einfachen Schutzschicht (32) 

aus dem gleichen Schichtmaterial, das die 
Schutzschicht (20) bildet, die zwischen den 
Trager (10) und die darauf verteilte Schicht (26) 
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eingebracht ist, wobei sowohl die obere als 
auch die untere Schutzschicht (32, 20) groBere 
Abmessungen als die Schicht aus der Mi- 
schung (26) haben, wodurch die Umfangskan- 
ten der oberen und unteren Schichten in ge- 5 
genseitigem Kontakt sind; 

Unterwerfen der Schicht von im wesentlichen 
gleichma&iger Dicke (30) zusammen mit den 
zwei Schutzschichten (32, 20) einer Verdich- 10 
tung durch Vibration unter Vakuum; 

Harten der Schicht von im wesentlichen gleich- 
maBiger Dicke (30) zusammen mit den zwei 
Schutzschichten (32, 20) durch Warmeaufbrin- *5 
gung auf sowohl die obere als auch die untere 
Schutzschicht und somit die Mischungsschicht 
(26) dazwischen; 

nachdem die Hartung vervollstandigt ist, Ent- 20 
femen der oberen und unteren Schutzschicht 
(32, 20) von den Oberflachen der geharteten 
Platte (M); 

Recyclieren der Schutzschichten (32, 20) zum 25 
ersten Schritt zu deren Wiederverwendung. 

2. Verfahren nach Anspruch 1, dadurch gekenn- 
zeichnet, dass das Material, mit dem die Schutz- 
schichten (32, 20) gefertigt sind, gegenuber Tern- 30 
peraturen zwischen 1 30°C und 1 50°C widerstands- 
fahig ist. 

3. Verfahren nach Anspruch 1, dadurch gekenn- 
zeichnet, dass ein Losungsmittel und/oder 35 
Schmiermittei auf die Oberflache von jeder der 
Schutzschichten (32, 20) aufgebracht wird, die in 
Kontakt mit der Mischungsschicht (26) kommen sol- 
len. 

40 

4. Verfahren nach Anspruch 1, dadurch gekenn- 
zeichnet, dass mindestens eine der Schutzschich- 
ten (32, 20) auf ihrer Oberflache, die in Kontakt mit 
der Mischungsschicht (26) kommen soil, Vorsprun- 

ge und/oder Vertiefungen (44) zum Bilden von ent- 45 
sprechenden Vertiefungen und/oder Vorspriingen 
in der entsprechenden Flache der fertigen Platte 
hat. 

5. Verfahren nach Anspruch 4, dadurch gekenn- so 
zelchnet, dass die Vorspriinge und/oder Vertiefun- 
gen (44) so gestaltet sind, dass sie Vertiefungen 
und/oder Vorsprunge jeweils zum Verbessern der 
Verankerung der fertigen Platte in dem zementarti- 
gen Mortel haben, der verwendet wird, urn sie an ss 
einer Wand oder einem Boden zu befestigen. 

6. Verfahren nach Anspruch 4, dadurch gekenn- 
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zelchnet, dass die Vorsprunge und/oder Vertiefun- 
gen (44) so gestaltet sind, dass sie jeweils Vertie- 
fungen und/oder Vorsprunge mit einer asthetischen 
und dekorativen Wirkung bilden. 

7. Verfahren nach Anspruch 1, dadurch gekenn- 
zelchnet, dass eine Schicht Losungsmittel auf ei- 
nen Umfangsstreifen von zumindest einer von den 
Schutzschichten (32, 20) auf der Flache, die zu- 
sammen mit der anderen Schicht gelegt werden 
soil, aufgebracht wird. 

8. Verfahren nach Anspruch 7, dadurch gekenn- 
zeichnet, dass das Losungsmittel eine Losungs- 
komposition der Art ist, die fur die Ruckseiten von 
selbsthaftenden Bandern verwendet wird. 

9. Verfahren nach Anspruch 1, dadurch gekenn- 
zeichnet, dass ein im wesentlichen nicht dehnba- 
res Gewebe an der unteren Schicht (20) angebracht 
ist. 

10. Verfahren nach Anspruch 9, dadurch gekenn- 
zeichnet, dass das Gewebe in die Dicke der unte- 
ren Schicht (20) eingebettet ist. 

11. Vorrichtung zum Herstellen von Platten aus granu- 
liertem Steinmaterial und/oder Sanden, die durch 
ein hartbares Harz gebunden sind, von der Art, die 
einen Trager (1 0) und Schutzschichten (20, 32) urn- 
fasst, die durch eine Vielzahl von Stationen bewegt 
werden konnen, umfassend: 

eine erste Station (A) zum Ablagern eines Ma- 
terials fur eine untere Schutzschicht (20) auf 
dem Trager (10); 

- eine zweite Station (C) zum Verteilen einer im 
voraus hergerichteten Mischung (26) aus gra- 
nuliertem Steinmaterial und/oder Sand und aus 
einem hartbaren Harz in der Form einer Schicht 
(30) von vorbestimmter Dicke und Umriss auf 
der Oberseite des unteren Schutzschichtmate- 
rials (20); 

eine dritte Station (D) zum Ablagern eines Ma- 
terials (32) fur eine obere Schutzschicht auf der 
Oberseite der Schicht aus der Mischung (26), 
die auf das untere Schutzschichtmaterial (20) 
abgelagert und verteilt worden Ist; 

eine vierte Station (E) zurVerdichtung durch Vi- 
bration unter Vakuum, in dereine mechanische 
Presse (34), die mit Mitteln zum Erzeugen einer 
Vibrationsbewegung in einer vorbestimmten 
Frequenz verbunden ist, auf die Oberseite des 
oberen Schutzschichtmaterials (32) wirkt, wo- 
bei die Schicht aus der Mischung (30) wahrend 
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der Vibrationsverdichtung unter einem vorbe- 
stimmten Vakuumsgrad gehalten wird; 

eine funfte Station (F) zum Harten durch War- 
me von derverdichteten Mischungsschicht (M), 
die aus der vibratorischen Verdichtungsstation 
(E) kommt; 

Entfernungsmittel zum Entfernen der oberen 
und unteren Schutzschichten von der geharte- 
ten Platte (M), und 

dadurch gekennzelchnet, dass das Schutz- 
schichtmaterial in der Gestalt von einzelnen 
Schichten (20, 32) ist, die aus naturlichem odersyn- 
thetischem Gummi bestehen, ausgewahlt unter Bu- 
tadien, Neopren, Silikongummis oder anderen Ma- 
terialien, die mit ahnlichen Eigenschaften hinsicht- 
lich Elastizitat und Widerstand gegenuber chemi- 
schen Mitteln und Warme versehen sind, und die 
Abmessungen haben, diegroBerals diejenigen der 
Mischungsschicht (26) sind, die uber die untere 
Schutzschicht (20) verteilt wird, so dass die Kanten 
von der oberen und unteren Schutzschicht (32, 20) 
in einer vorbestimmten Breite auBerhalb der Mi- 
schungsschicht (26) ubereinander gelegt werden, 
wobeisie entiang ihres gesamten Umfangs umfasst 
wird, wobei die Vorrichtung weiterhin gekenn- 
zelchnet durch Mittel zum Recyclieren stromauf- 
warts von der oberen und unteren Schutzschicht 
(32, 20) nach deren Entfernung ist, urn deren Wie- 
derverwendung zu gestatten. 

12. Vorrichtung nach Anspruch 11, dadurch gekenn- 
zeichnet, dass die Entfernungsmittel Ziehmittel 
sind. 

13. Vorrichtung nach Anspruch 11, dadurch gekenn- 
zeichnet, dass stromabwarts von der ersten Stati- 
on (A) zum Ablagern eines unteren Schutzschicht- 
materials (20) auf dem Trager (10) eine Station (B) 
zum Anbringen eines Losungsmittels auf einen Um- 
fangsstreifen der Schicht (20) vorhanden ist, wobei 
das Losungsmittel auf die Schicht (20) auf ihrer Fla- 
cheaufgebrachtwird, die mit der oberen Schicht zu- 
sammengelegt und in Kontakt gebracht werden 
soil. 



Revendications 

1. Precede pour produire des dalles de materiaux 
pierreux granules et/ou sables agglomeres avec 
une resine durcissable comportant les Stapes con- 
sistant a : 

Staler un melange (26) de materiau pierreux 
granule et/ou sables et d'une resine durcissa- 
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ble sur un support (1 0) de maniere a former une 
couche (30) d'epaisseur sensiblement unifor- 
me, le support (1 0) etant protege avant d'etaler 
le melange (26) avec unefeuille inferieure (20), 
se presentant sous la forme d'une unique 
feuille, constituee d'un caoutchouc naturel ou 
synthetique, choisi parmi le butadiene, le neo- 
prene, le caoutchouc silicone, ou autre mate- 
riau poss6dant des propri&es similaires de re- 
silience et de resistance aux agents chimiques 
et a la chaleur, ce qui fait que cette feuille infe- 
rieure (20) est interposee entre ledit support 
(10) et ladite couche de melange (26), 

proteger la surface superieure de ladite couche 
(30) d'epaisseur sensiblement uniforme en uti- 
lisant une unique feuille protectrice superieure 
(32) constituee du meme materiau que celui qui 
forme ladite feuille protectrice (20) interposee 
entre ledit support (10) et ladite couche (26) 
etalee dessus, lesdites feuilles protectrices su- 
perieure et inferieure (32, 20) possedant des 
dimensions superieures a celles de ladite cou- 
che de melange (26) de maniere a ce que les 
bords peripheriques desdites feuilles superieu- 
re et inferieure soient mutuellement en contact, 

soumettre ladite couche (30) d'epaisseur sen- 
siblement uniforme, en association avec lesdi- 
tes deux feuilles protectrices (32, 20), a un 
compactage vibratoire sous vide, 

durcir ladite couche (30) d'epaisseur sensible- 
ment uniforme, en association avec lesdites 
deux feuilles protectrices (32, 20) par Implica- 
tion de chaleur sur lesdites feuilles protectrices 
superieure et inferieure et, par consequent, sur 
la couche de melange (26) situee entre elles, 

apres le durcissement, enlever lesdites feuilles 
protectrices superieure et inferieure (32, 20) 
des surfaces de la dalle durcie (M), 

recycler lesdites feuilles protectrices (32, 20) 
au niveau de la premiere £tape afin de les r£u- 
tiliser. 

Proc6d6 selon la revendication 1 , caracterlse en 
ce que le materiau avec lequel lesdites feuilles pro- 
tectrices (32, 20) sont realisees resiste a des tem- 
peratures comprises entre 130 et 150°C. 

Procede selon la revendication 1 , caracterise en 
ce qu'un agent de separation et/ou un lubrifiant est 
applique sur la surface de chacune desdites feuilles 
protectrices (32, 20) qui est destinee a venir en con- 
tact avec la couche de melange (26). 
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4. Procede selon la revendication 1 , caracterise en 
ce qu'au moins Tune desdites feuilles protectrices 
(32, 20) comporte, sur la surface qui est destinee a 
venir en contact avec la couch e de melange (26), 
des saillies et/ou des evidements (44) destines a 
former des evidements et/ou des saillies correspon- 
dants dans la face correspondante de la dalle finie. 

5. Procdde selon la revendication 4, caracterise en 
ce que les saillies et/ou les 6videments (44) sont 
formes de maniere a former des evidements et/ou 
saillies, respectivement, destines a ameliorer I'an- 
crage de la dalle finie dans le mortier-colle utilise 
pour la fixer sur une paroi ou sur un sol. 

6. Procede selon la revendication 4, caracterise en 
ce que les saillies et/ou les evidements (44) sont 
formes de maniere a former des 6videments et/ou 
des saillies, respectivement, avec un effet estheti- 
que et decoraiif. 

7. Procede selon la revendication 1 , caracterise en 
ce qu'une couche d'un agent de separation est ap- 
pliquee sur une bande peripherique d'au moins 
I'une desdites feuilles protectrices (32, 20) sur la fa- 
ce qui est destinee a s'ajuster avec ('autre feuille. 

8. Procede selon la revendication 7, caracterise en 
ce que I'agent de separation est une composition 
de separation du type utilise pour le dos des rubans 
auto-adhesifs. 

9. Proc6de selon la revendication 1 , caracterise en 
ce qu'une toile sensiblement non-extensible est as- 
socie a ladite feuille inferieure (20). 

10. Procede selon la revendication 9, caracterise en 
ce que la toile est incorporee dans I'epaisseur de 
ladite feuille inferieure (20). 

1 1 . Dispositif pour produire des dalles de materiau pier- 
reux granul6 et/ou sables agglomeres par une resi- 
ne durcissable, du type incluant un support (10) et 
des feuilles protectrices (20, 32), qui peuvent etre 
deplacees a travers une pluralite de stations et 
comportant : 

une premiere station (A) pour le dep6t d'une 
feuille protectrice inferieure (20) sur ledit sup- 
port (10), 

une deuxieme station (C) pour I'etalement d'un 
melange (26), prealablement prepare, de ma- 
teriau pierreux granule et/ou de sable et d'une 
resine durcissable sous la forme d'une couche 
(30) d'epaisseur et de contour predetermines 
au-dessus de ladite feuille protectrice inferieu- 
re (20), 



- une troisieme station (D) pour le depot d'une 
feuille protectrice superieure (32) sur la couche 
de melange (26) deposee et etalee sur ladite 
feuille protectrice inferieure (20), 

5 

une quatrieme station (E) destinee a un com- 
pactage vibratoire sous vide, dans laquelle une 
presse mecanique (34) reliee a des moyens 
pour generer un mouvement vibratoire a une 
10 frequence predeterminee agit sur ladite feuille 

protectrice superieure (32), ladite couche de 
melange (30), durant le compactage vibratoire, 
etant maintenue sous un degre predetermine 
de vide, 
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20 



une cinquieme station (F) pour durcir la couche 
de melange compactee (M) sortant de la station 
de compactage vibratoire (E) en lui appliquant 
de la chaleur, 

des moyens d'enlevement pour enlever lesdi- 
tes feuilles protectrices superieure et inferieure 
de la dalle durcie (M), et 



25 caracterise en ce que lesdites feuilles protectrices 
se presentent sous la forme de feuilles uniques (20, 
32) constitutes d'un caoutchouc naturel ou synthe- 
tique, choisi parmi le butadiene, le neoprene, les 
caoutchoucs silicone, ou autre materiau possedant 

30 des proprietes similaires de resilience et de resis- 
tance aux agents chimiques et a la chaleur et pos- 
sedant des dimensions superieures a celles de la 
couche de melange (26) etalee sur ladite feuille pro- 
tectrice inferieure (20), de maniere a ce que les 

35 bords des deux feuilles protectrices superieure et 
inferieure (32, 20) se superposent sur une largeur 
predeterminee a I'exterieur de la couche de melan- 
ge (26), en entourant cette derniere sur toute sa pe- 
ripheric, le dispositif etant de plus caracterise en 

40 ce qu'il comporte des moyens pour recycler en 
amont lesdites feuilles protectrices superieure et in- 
ferieure (32, 20) apres leur enlevement de maniere 
a permettre leur reutilisation. 

45 1 2. Dispositif selon la revendication 1 1 , caracterise en 
ce que lesdits moyens d'enlevement sont des 
moyens de traction. 

13. Dispositif selon la revendication 1 1 , caracterise en 
so ce que, en aval de ladite premiere station (A) utili- 
see pour le dep6t d'une feuille protectrice inferieure 
(20) sur ledit support (1 0), se trouve une station (B) 
destinee a I'application d'un agent de separation sur 
une bande peripherique de ladite feuille (20), I'agent 
55 de separation etant applique sur ladite feuille (20) 
sur la face qui est destinee a s'ajuster et a venir en 
contact avec ladite feuille superieure (32). 
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